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(57) ABSTRACT

An exemplary display system includes a plurality of display
devices spliced together, to increase a display size of the
display system. Each of the display devices includes a screen,
an image processing circuit, a first data interface, and a sec-
ond data interface. The first data interface receives image
signals from a signal source and outputs the image signals.
The image processing circuit is connected to the first data
interface, receives the image signals, converts the image sig-
nals into corresponding gray scale voltages, and outputs the
gray scale voltages. The screen is connected to the image
processing circuit, receives the gray scale voltages, and dis-
plays images based on the gray scale voltages. The second
data interface is connected to the first data interface, receives
the image signals from the first data interface, and outputs the
image signals to another display device connected to the
second data interface.

12 Claims, 3 Drawing Sheets
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1
DISPLAY DEVICE AND DISPLAY SYSTEM
INCLUDING A PLURALITY OF DISPLAY
DEVICES AND ELECTRONIC DEVICE USING
SAME

BACKGROUND

1. Technical Field

The present disclosure relates to display technology for
electronic apparatuses, and more particularly, to a display
system including a plurality of display devices capable of
operating separately and an electronic device using the dis-
play system.

2. Description of Related Art

Electronic devices, such as televisions, or desktop comput-
ers, each employ a display device to display images. How-
ever, a size of the display device cannot be made large enough
due to manufacturing limitations. Accordingly, when several
users watch a display device together, one or more users may
not be able to see the display due to influence factors, such as
a narrow angle of view of the display device. As a result, it is
uncomfortable for several viewers to view the display device
together.

What is needed, therefore, is a means which can overcome
the described limitations.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view illustrating one embodiment of
an electronic device including a display system according to
the present disclosure.

FIG. 2 is an isometric view of the display system of FIG. 1
viewed from another angle.

FIG. 3 is a partial, schematic block view of the electronic
device of FIG. 1.

DETAILED DESCRIPTION

Reference will now be made to the drawings to describe
specific exemplary embodiments of the present disclosure.

FIGS. 1-2 is an illustrated embodiment of an electronic
device 100 according to the present disclosure. The electronic
device 100 includes a signal source 10, a display system 20,
and a first data line 30. The first data line 30 detachably
interconnects the signal source 10 and the display system 20.
The signal source 10 generates image signals, control signals,
and first identification signals, and outputs the image signals,
the control signals, and the first identification signals to the
display system 20 via the first data line 30. The display system
20 displays images based on the image signals, the control
signals, and the first identification signals. The first identifi-
cation signals correspond to the control signals one by one. In
the present embodiment, the signal source 10 may be a host
computer, for example.

The display system 20 includes at least two display devices
and at least one second data line to interconnect the at least
two display devices. In the present embodiment, the display
system 20 includes a first display device 21, a second display
device 22, a third display device 23, a fourth display device
24, a fifth display device 25, a sixth display device 26, a
seventh display device 27, an eighth display device 28, aninth
display device 29, and a plurality of second data lines 201,
202,203, 204,205,206,207, 208 (shown in FIG. 2). The first,
second, third, fourth, fifth, sixth, seventh, eighth, ninth dis-
play devices 21, 22, 23, 24, 25, 26, 27, 28, 29 are spliced
together via the second data interfaces 201, 202, 203, 204,
205, 206, 207, 208, so as to increase a display size of the

10

15

20

25

30

35

40

45

50

55

60

65

2

display system 20. The first, second, third, fourth, fifth, sixth,
seventh, eighth, ninth display devices 21, 22, 23, 24, 25, 26,
27, 28, 29 each are capable of operating separately, and may
have a touch function.

The first display device 21 is connected to the signal source
10 via the first data line 30, connected to the second display
device 22 via the second data line 201, and connected to the
fourth display device 24 via the second data line 202. The
second display device 22 is further connected to the third
display device 23 via the second data line 203. The fourth
display device 24 is further connected to the fifth display
device 25 via the second data line 204, and connected to the
seventh display device 27 via the second data line 206. The
fifth display device 25 is further connected to the sixth display
device 26 via the second data line 205. The eighth display
device 28 is connected to the seventh display device 27 via the
second data line 207, and connected to the ninth display
device 29 via the second data line 208.

To clearly express electrical connections between elec-
tronic components in FIG. 3, broken lines are used to desig-
nate plug connections between interfaces of the first, second,
third, fourth display devices 21, 22, 23, 24 and interfaces of
the first, second data lines 30, 201, 202, 203, and solid lines
are used to designate electrical connections between other
electronic components in FIG. 3. The first, second, third, and
fourth display devices 21, 22, 23, 24 are described as an
example to clearly illustrate the electronic device 100. Con-
nection relations and operations of other display devices are
similar to the first, second, third, and fourth display devices
21, 22, 23, 24. Accordingly, the connection relations and the
operations of other display devices are not described in detail
hereinafter. The signal source 10 includes a data interface 11.
The data interface 11 is connected to the first display device
21 via the first data line 30.

The first display device 21 includes a first data interface
211, an image processing circuit 212, a screen 213, a second
datainterface 214, and a third data interface 215. The first data
interface 211 is connected to the data interface 11 of the signal
source 10 via the first data line 30, and further connected to
the image processing circuit 212, the second data interface
214, and the third data interface 215. The image processing
circuit 212 is further connected to the screen 213.

The second display device 22 includes a first data interface
221, an image processing circuit 222, a screen 223, and a
second data interface 224. The first data interface 221 is
connected to the second data interface 214 via the second data
line 201. The first data interface 221 is further connected to
the second data interface 224 and the image processing circuit
222. The image processing circuit 22 is further connected to
the screen 223.

The third display device 23 includes a first data interface
231, an image processing circuit 232, and a screen 233. The
first data interface 231 is connected to the second data inter-
face 224 via the second data line 203, and further connected
to the image processing circuit 232. The image processing
circuit 232 is further connected to the screen 233.

The fourth display device 24 includes a first data interface
241, an image processing circuit 242, and a screen 243. The
first data interface 241 is connected to the third data interface
215 via the second data line 202, and further connected to the
image processing circuit 242. The image processing circuit
242 is further connected to the screen 243.

The first data interfaces 211, 221, 231, 241, the second data
interfaces 214, 224, and the third data interface 214 each may
be a video graphics array (VGA) interface, or a digital visual
interface (DVI), for example.
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The image processing circuits 212,222, 232, and 242 each
store a second identification signal. The second identification
signals stored in the image processing circuits 212, 222, 232,
and 242 are different from one another. The second identifi-
cation signals represent positions of the first, second, third,
and fourth display devices 21, 22, 23, and 24 arrayed in the
display system 20. The positions of the first, second, third,
and fourth display devices 21, 22, 23, and 24 are different
from one another.

The firstidentification signals represent the positions of the
first, second, third, and fourth display devices 21, 22, 23, and
24 arrayed in the display system 20. Each of the first identi-
fication signals is identical with a corresponding one of the
second identification signals.

The control signals control the first, second, third, and
fourth display devices 21, 22, 23, and 24 each to separately
display every image or cooperatively display every image
according to selections of a user. The first, second, third, and
fourth display devices 21, 22, 23, and 24 each display part of
every image when the first, second, third, and fourth display
devices 21, 22, 23, and 24 cooperatively display every image.
The first, second, third, and fourth display devices 21, 22, 23,
and 24 each display the whole of every image when the first,
second, third, and fourth display devices 21, 22, 23, and 24
separately display every image. The control signals that con-
trol the first, second, third, and fourth display devices 21, 22,
23, and 24 to separately display every image are identical with
one another. The control signals that control the first, second,
third, and fourth display devices 21, 22, 23, and 24 to coop-
eratively display every image are different from one another.

Each of the image processing circuits 212, 222, 232, and
242 receives the image signals, the first identification signals,
and the control signals from the signal source 10, finds a first
identification signal that is the same as the stored second
identification signal and a control signal corresponding to the
first identification signal, converts the image signals into cor-
responding gray scale voltages, and selectively outputs part of
the gray scale voltages or the whole of the gray scale voltages
to a corresponding one of the screen 213, 223, 233, and 243,
based on the found control signal.

Operation of the electronic device 100 is as follows.

When the electronic device 100 is in an initialization state,
the signal source 10 identifies the first, second, third, and
fourth display devices 21, 22, 23, and 24 via the image pro-
cessing circuits 212, 222, 232, and 242, determines the posi-
tions of the first, second, third, and fourth display devices 21,
22,23, 24 arrayed in the display system 20. Information about
the positions of the first, second, third, and fourth display
devices 21,22,23, 24 may be set by the user, for example. The
signal source 10 receives the information and determines the
positions of the first, second, third, and fourth display devices
21, 22, 23, 24. The signal source 10 further generates identi-
fication signals representing the positions of the first, second,
third, and fourth display devices 21, 22, 23, and 24, and
outputs the generated identification signals to the image pro-
cessing circuits 212, 222, 232, 242. Each of the image pro-
cessing circuits 212, 222, 232, 242 stores a received identifi-
cation signal. The identification signals correspondingly
stored in the image processing circuits 212, 222, 232, 242 are
defined as the second identification signals. In contrast, the
identification signals output from the signal source 10 when
the electronic device 100 enters in an operation state from the
initialization state are defined as the first identification sig-
nals.

When the electronic device 100 is operating, the signal
source 10 generates the control signals corresponding to the
first identification signal, according to a selection of the user.
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When the user selects the first, second, third, and fourth
display devices 21, 22, 23, 24 to separately display every
image, the signal source 10 generates identical control sig-
nals, so as to control the first, second, third, and fourth display
devices 21, 22, 23, 24 to display identical images. When the
user selects the first, second, third, and fourth display devices
21, 22,23, 24 to cooperatively display every image, the signal
source 10 generates different control signals, so as to control
the first, second, third, and fourth display devices 21, 22, 23,
24 each to display part of every image.

The signal source 10 outputs the image signals, the first
identification signals, and the control signals to the first, sec-
ond, third, and fourth display devices 21, 22, 23, 24. Each of
the image processing circuits 212, 222, 232, and 242 receives
the image signals, the first identification signals, and the
control signals from the signal source 10, finds a first identi-
fication signal that is the same as the stored second identifi-
cation signal and a control signal corresponding to the first
identification signal, converts the image signals into corre-
sponding gray scale voltages, and outputs part of the gray
scale voltages or the whole of the gray scale voltages to a
corresponding one of the screen 213, 223, 233, 243, based on
the found control signal. The screens 213, 223, 233, 243 each
display images based on the received gray scale voltages.

Since the electronic device 100 includes the display system
20 spliced by the first, second, third, and fourth display
devices 21, 22, 23, 24, a display size of the electronic device
100 is increased. Accordingly, a display effect of the display
system 20 can be improved when several users watch the
display system 20 together.

In alternative embodiments, when the first, second, third,
and fourth display devices 21, 22, 23, 24 of the display system
20 cooperatively display every image, two or more neighbor-
ing display devices may display identical images.

The number of data interfaces of each of the first, second,
third, and fourth display devices 21, 22, 23, 24 may be iden-
tical, for example.

Itis believed that the present embodiments and their advan-
tages will be understood from the foregoing description, and
it will be apparent that various changes may be made thereto
without departing from the spirit and scope of the present
disclosure or sacrificing all of its material advantages, the
examples hereinbefore described merely being preferred or
exemplary embodiments.

What is claimed is:

1. A display device, comprising:

a first data interface receiving image signals from a signal
source and outputting the image signals;

an image processing circuit connected to the first data
interface, receiving the image signals, converting the
image signals into corresponding gray scale voltages,
and outputting the gray scale voltages;

a screen connected to the image processing circuit, receiv-
ing the gray scale voltages, and displaying images based
on the gray scale voltages; and

a second data interface connected to the first data interface,
receiving the image signals from the first data interface,
and outputting the image signals to a second display
device connected to the second data interface;

wherein the first data interface further receives control
signals from the signal source and outputs the control
signals to the image processing circuit; the image pro-
cessing circuit selectively outputs part of the gray scale
voltages of every image or the whole of the gray scale
voltages of every image to the screen, based on one of the
control signals.
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2. The display device of claim 1, wherein the image pro-
cessing circuit further stores a first identification signal; the
first data interface further receives a plurality of second iden-
tification signals from the signal source and outputs the sec-
ond identification signals; the second identification signals
correspond to the control signals one by one; the image pro-
cessing circuit receives the second identification signals,
finds a second identification signal that is the same as the
stored first identification signal and a control signal corre-
sponding to the second identification signal, and selectively
outputs part of the gray scale voltages of every image or the
whole of the gray scale voltages of every image to the screen,
based on the found control signal.

3. The display device of claim 2, wherein the second data
interface further receives the second identification signals and
the control signals corresponding to the second identification
signals, and outputs the second identification signals and the
control signals to the second display device connected to the
second data interface.

4. A display system, comprising:

a first display device comprising:

a first data interface receiving image signals from a
signal source and outputting the image signals;

an image processing circuit connected to the first data
interface, receiving the image signals, converting the
image signals into corresponding gray scale voltages,
and outputting the gray scale voltages;

a screen connected to the image processing circuit,
receiving the gray scale voltages, and displaying
images based on the gray scale voltages; and

a second data interface connected to the first data inter-
face, receiving the image signals from the first data
interface, and outputting the image signals; and

a second display device comprising:

a first data interface connected to the second interface of
the first display device, receiving the image signals from
the second interface of the first display device, and out-
putting the image signals;
an image processing circuit connected to the first data

interface of the second display device, receiving, the
image signals from the first data interface of the sec-
ond display device, converting the image signals into
corresponding gray scale voltages, and outputting the
gray scale voltages; and

a screen connected to the image processing circuit of the
second display device, receiving the gray scale volt-
ages from the image processing circuit of the second
display device, and displaying images based on the
received gray scale voltages;

wherein the second display device further comprises a
second data interface connected to the first data interface
of the second display device, the second data interface
receives the image signals from the first data interface of
the second display device, and outputs the receives
image signals to another display device connected to the
second data interface of the second display device;

wherein the first data interface of the first display device
further receives control signals from the signal source
and outputs the control signals to the image processing
circuit of the first display device; the image processing
circuit of the first display device selectively outputs part
of'the gray scale voltages of every image or the whole of
the gray scale voltages of every image to the screen of
the first display device, based on one of the control
signals.

5. The display system of claim 4, wherein the first data

interface of the second display device further receives the
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6

control signals via the second data interface of the first display
device, the image processing circuit of the second display
device selectively outputs part of the gray scale voltages of
every image or the whole of the gray scale voltages of every
image to the screen of the second display device, based on one
of the control signals.

6. The display system of claim 5, wherein the image pro-
cessing circuit of the first display device further stores a first
identification signal; the first data interface of the first display
device further receives a plurality of second identification
signals from the signal source and outputs the second identi-
fication signals; the second identification signals correspond
to the control signals one by one; the image processing circuit
of the first display device receives the second identification
signals, finds a second identification signal that is the same as
the first identification signal stored in the image processing
circuit of the first display device and a control signal corre-
sponding to the second identification signal, and selectively
outputs part of the gray scale voltages of every image or the
whole of the gray scale voltages of every image to the screen,
based on the found control signal.

7. The display system of claim 6, wherein the image pro-
cessing circuit of the second display device further stores a
first identification signal different from the first identification
signal stored in the image processing circuit of the first dis-
play device; the first data interface of the second display
device further receives the second identification signals from
the first data interface of' the first display device via the second
data interface of the first display device, and outputs the
second identification signals; the image processing circuit of
the second display device receives the second identification
signals, finds a second identification signal that is the same as
the first identification signal stored in the image processing
circuit of the second display device and a control signal
corresponding to the second identification signal, and selec-
tively outputs part of the gray scale voltages of every image or
the whole of the gray scale voltages of every image to the
screen, based on the control signal found by the image pro-
cessing circuit of the second display device.

8. The display system of claim 7, wherein the second data
interface of the second display device further receives the
second identification signals and the control signals from the
first data interface of the second display device, and outputs
the second identification signals and the control signals to
another display device connected to the second data interface
of'the second display device.

9. An electronic device, comprising:

a signal source providing image signals;

a first display devices comprising:

afirst data interface receiving the image signals from the
signal source and outputting the image signals;

an image processing circuit connected to the first data
interface, receiving the image signals, converting the
image signals into corresponding gray scale voltages,
and outputting the gray scale voltages;

a screen connected to the image processing circuit,
receiving the gray scale voltages, and displaying
images based on the gray scale voltages; and

a second data interface connected to the first data inter-
face, receiving the image signals from the first data
interface, and outputting the image signals; and

a second display device comprising:

afirst data interface connected to the second interface of
the first display device, receiving the image signals
from the second interface of the first display device,
and outputting the image signals;
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an image processing circuit connected to the first data
interface of the second display device, receiving the
image signals from the first data interface of the sec-
ond display device, converting the image signals into
corresponding gray scale voltages, and outputting the
gray scale voltages; and
a screen connected to the image processing circuit of the
second display device, receiving the gray scale volt-
ages from the image processing circuit of the second
display device, and displaying images based on the
received gray scale voltages;
wherein the second display device further comprises a
second data interface connected to the first data interface
of the second display device, the second data interface
receives the image signals from the first data interface of
the second display device, and outputs the receives
image signals to another display device connected to the
second data interface of the second display device; and

wherein the signal source further provides control signals;
the first data interface of the first display device further
receives the control signals from the signal source and
outputs the control signals to the image processing cir-
cuit of the first display device; the image processing
circuit of the first display device selectively outputs parts
of'the gray scale voltages of every image or the whole of
the gray scale voltages of every image to the screen of
the first display device, based on one of the control
signals.

10. The electronic device of claim 9, wherein the first data
interface of the second display device further receives the
control signals via the second data interface of the first display
device, the image processing circuit of the second display
device selectively outputs part of the gray scale voltages of
every image or the whole of the gray scale voltages of every
image to the screen of the second display device, based on one
of the control signals.

8

11. The electronic device of claim 10, wherein the image
processing circuit of the first display device further stores a
first identification signal; the signal source further provides a
plurality of second identification signals; the first data inter-
face of the first display device further receives the second
identification signals from the signal source and outputs the
second identification signals; the second identification sig-
nals correspond to the control signals one by one; the image
processing circuit of the first display device receives the sec-
ond identification signals, finds a second identification signal
that is the same as the first identification signal stored in the
image processing circuit of the first display device and a
control signal corresponding to the second identification sig-
nal, and selectively outputs part of the gray scale voltages of
every image or the whole of the gray scale voltages of every
image to the screen, based on the found control signal.

12. The electronic device of claim 11, wherein the image
processing circuit of the second display device further stores
a first identification signal different from the first identifica-
tion signal stored in the image processing circuit of the first
display device; the first data interface of the second display
device further receives the second identification signals from
the first data interface of' the first display device via the second
data interface of the first display device, and outputs the
second identification signals; the image processing circuit of
the second display device receives the second identification
signals, finds a second identification signal that is the same as
the first identification signal stored in the image processing
circuit of the second display device and a control signal
corresponding to the second identification signal, and selec-
tively outputs part of the gray scale voltages of every image or
the whole of the gray scale voltages of every image to the
screen, based on the control signal found by the image pro-
cessing circuit of the second display device.
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